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Abstract Objective: The aim of this study is to analyse the cli-
nical symptoms, follow-up and treatment properties 
of the laryngomalacia patients that we encountered 
between 2009 and 2014. 

Methods: Records of 81 laryngomalacia patients 
who were followed up in our clinic between 2009 and 
2014 were retrospectively analysed. Patients’ gender, 
age, time of onset of the symptoms, chief complaints, 
other co-existing congenital laryngeal anomalies and 
treatment and follow-up properties were evaluated.

Results: Of the 81 patients, 48 were male and 33 
were female, and the mean age was 4.9 months. The 
average period of follow-up was 12.1 months. The 
chief complaints at the time of admission were stridor 
(100%) and episodic cyanosis with feeding (27.16%). 
Symptoms of 75 patients were resolved at an avera-

ge of 8.2 months with conservative treatment. Three 
patients underwent supraglottoplasty. Tracheotomy 
and posterior cordotomy was performed for a patient 
with co-existing vocal cord paralysis. Additional trac-
heotomy was necessary for a patient with pulmonary 
co-morbidities and for another with co-existing su-
bglottic stenosis.

Conclusion: Laryngomalacia is the most common ca-
use of stridor in infants. The majority of laryngomalacia 
patients can be managed conservatively by close fol-
low-up. For patients in whom respiratory and feeding 
problems persist or growth retardation develops, surgical 
treatment is performed. Tracheotomy may be necessary 
for a small group of patients with additional diseases.
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Introduction 
Laryngomalacia is the most common congenital 
laryngeal anomaly during childhood. The diagno-
sis, treatment, and follow-up processes of laryngo-
malacia, which is the most frequent cause of stridor 
in newborns and infants, are important for families 
and physicians (1-3). Infants with laryngomalacia 
mostly present with complaints such as wheezing, 
feeding problems, and coarse voice. In a few cases 
that are not appropriately treated, important prob-
lems such as serious growth retardation, recurrent 
aspiration pneumonia, pulmonary hypertension, 
and cor pulmonale can occur (1, 3).

Symptoms develop because of the collapse of the 
supraglottic structures in the laryngeal lumen 
during inspirium. Although the cause of this col-
lapse may be attributed to the short aryepiglottic 
folds, anatomical factors such as the structure of 

the epiglottis, and easily flexible characteristics of 
immature cartilage tissues, the widely accepted 
cause currently is the neurological theory (1-5). It 
is suggested that decreased laryngeal tonus associ-
ated with sensorimotor dysfunction and particu-
larly elevated thresholds of the laryngeal adductor 
reflex lead to the development of laryngomalacia 
(2, 6, 7). 

This study aimed to present the symptoms, treat-
ments, and follow-ups of patients with laryngoma-
lacia who were undergoing treatment at our clinic 
for a 6-year period and to discuss the case with 
respect to the current literature. 

Methods 
The study was initiated after receiving ethical ap-
proval from the noninvasive research ethics board 
of Dokuz Eylül University (file no, GOA-233 and 



decision no, 2015/24-17). Medical records of patients who vis-
ited the Department of Otorhinolaryngology in Dokuz Eylül 
University between January 2009 and December 2014 and who 
were diagnosed with laryngomalacia after a fiberoptic flexible 
endoscopic examination were retrospectively analyzed. Patients 
were evaluated in terms of gender, age, symptoms, onset and ces-
sation times of symptoms, accompanying congenital laryngeal 
anomalies, other coexisting non-laryngeal anomalies or diseases, 
and durations of follow-up and treatment. 

Patients diagnosed with laryngomalacia were asked to visit our 
outpatient clinic for routine control examinations with fiberop-
tic flexible endoscopy at 3-month intervals. They were referred 
to the Department of Pediatric Gastroenterology for evaluation 
in terms of reflux and growth. The frequency of follow-up was 
increased in patients who had severe laryngomalacia in the first 
examination or who had deteriorated respiratory distress during 
follow-ups and who had apparent growth retardation. These pa-
tients were followed up at 1-month intervals. Patients whose 
minimum follow-up was shorter than 3 months were excluded.

Results 
Between January 2009 and December 2014, 88 patients were 
diagnosed with laryngomalacia at our clinic. We included 81 
patients who were followed up for at least 3 months (Table 1).

Laryngeal pathologies along with laryngomalacia were observed 
in three (3.7%) of 81 patients. While one patient had unilat-
eral vocal cord paralysis and another had bilateral vocal cord 
paralysis, subglottic stenosis coexisting with laryngomalacia was 
observed in one patient having a history of prolonged intuba-
tion. Moreover, two patients had simultaneous bilateral choanal 
atresia.

Seventy-five of 81 patients were followed up with recommen-
dations, and it was observed that their symptoms regressed in 
approximately 8.2 months of follow-up from the first admis-
sion. Two patients, who were evaluated in this group and who 
did not undergo any laryngeal intervention, underwent surgery 
because of simultaneous bilateral choanal atresia. Supraglotto-
plasty was performed in three patients who were followed up 
with a conservative approach but who had growth retardation 
and progression in their symptoms. The ages of these patients 
were 1.5, 2, and 14 months, respectively. The common finding 
of these three patients was short aryepiglottic folds. During 
surgeries of these patients, after administering muscle relaxants, 
the subglottic region and trachea were evaluated using a 2.7-cm 
rigid endoscope without intubation. After ensuring the absence 
of additional laryngeal anomalies, aryepiglottic folds that were 
present at the base of the epiglottis were cut using microscissors. 
No increase in aspiration and respiratory distress was observed 
in any patient during the postoperative period. Few days after 
the surgery, a dramatic improvement in symptoms was observed. 
Treatment for reflux was initiated in the three patients by the 
Department of Pediatric Gastroenterology before the surgery. 
These patients continued to receive this treatment for 3 months 
after the surgery. After follow-up with tracheotomy, unilateral 

posterior cordotomy was performed in a 2-year-old patient hav-
ing bilateral vocal cord paralysis and laryngomalacia for a year. 
In the follow-up of the patient who was decanulated without 
any problem on the 30th day after the surgery, symptoms were 
observed to have regressed, and there was no complaint associat-
ed with aspiration. Supraglottoplasty was not performed during 
posterior cordotomy in this patient whose laryngomalacia signs 
were regressed during the time in which the patient was fol-
lowed up through tracheotomy. Conversely, tracheotomy was 
performed in two patients of our patient group. The first was a 
patient having dextrocardia and pulmonary hypertension along 
with laryngomalacia. This patient, who continues to need a me-
chanical ventilator and has underlying pulmonary problems, is 
still being followed up with tracheotomy. The other patient had 
subglottic stenosis with laryngomalacia. After performing tra-
cheotomy in this patient, surgery for stenosis was recommend-
ed; however, the parents did not accept the recommendation, 
and the patient was excluded from our follow-up process.

Discussion
Laryngomalacia is the most frequent cause of stridor in new-
borns and infants and is the underlying reason in 60 to 75% of 
cases with stridor (3, 8). Its incidence is reported to be 1.6 times 
higher in boys than in girls (1, 9). The symptoms that start a few 
weeks after the birth reach its peak in the first 4–8 months, and 
they are relieved at the age of approximately 1 year and com-
pletely disappear in 24 months in most cases (1, 3, 10, 11). Con-
sistent with the literature, we observed that our patients were 
admitted to our clinic when their symptoms were at the peak 
level (average, 4.9 months), and the complaints of the patients, 
who were conservatively followed up, either regressed to a great 
extent in approximately 8.2 months after the first admission or 
completely healed.

Gastroesophageal or laryngopharyngeal reflux is the most com-
mon comorbidity accompanying laryngomalacia, and its inci-
dence varies between 65% and 100% (1, 3). It has been reported 
that reflux directly contributes to the development of laryngo-
malacia, and reflex thresholds of laryngeal adductor increase 
with the exposure of chemoreceptors in the laryngeal mucosa 
to chronic acid (2). Moreover, it is considered that inflamma-
tion and mucosal edema associated with reflux result in airway 

Table 1. Demographic and follow-up features of the patients

Gender  48 males / 33 females

Age at first admission, mean±standard  
deviation 4.9±3.67 months

Duration of follow-up, mean±standard  
deviation 12.1±8.95 months

Main complaints at admission -Inspiratory stridor: 81 patients  
 (100%)

 - Respiratory distress during feeding,  
 cyanosis attacks: 22 patients (27.16%)

 - Having recurrent lower respiratory  
 tract infections: two patients (2.46%)
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obstruction (12). According to another study, a great negative 
intrathoracic pressure occurs because of upper airway obstruc-
tion in patients with laryngomalacia (11). Reflux-induced feed-
ing problems can develop in a wide range, including cough 
during feeding, aspiration pneumonias recurring because of re-
gurgitation, and growth and developmental retardation (1, 3).  
All patients who were diagnosed with laryngomalacia at our 
clinic were referred to the Department of Pediatric Gastro-
enterology for monitoring their growth and development and 
planning their treatments for reflux. The parents of patients were 
informed about some suggestions such as breastfeeding in the 
vertical position, thickening the baby formula, and feeding slow-
ly, which would reduce reflux. 

All our patients had feeding problems at various levels, but this 
situation was particularly apparent in 24 patients. Twenty-two 
patients (27.16%) were followed up for cyanosis attacks that 
sometimes occurred, and two patients (2.46%) were followed up 
for recurrent aspiration pneumonias, and their treatments were 
planned. Supraglottoplasty was performed in three patients 
whose symptoms did not improve despite conservative precau-
tions and who developed growth retardation. The complaints of 
other patients were relieved with conservative approaches and 
medical treatment. 

It should be noted that laryngomalacia is the most common 
congenital laryngeal anomaly during childhood, but there may 
be other coexisting airway problems. Some studies have report-
ed that other airway pathologies can accompany laryngomalacia 
at rates varying from 7.5% to 64% (13-19). In particular, trache-
omalacia, subglottic stenosis, and vocal cord paralysis are leading 
pathologies. In our series, comorbid laryngeal anomalies were 
found in only three patients (3.7%); vocal cord paralysis in two 
patients and subglottic stenosis in one. This rate is lower than 
that reported in the literature. This might have resulted from 
the fact that direct laryngoscopic examination was performed 
only in patients with serious laryngomalacia symptoms. The di-
agnoses of some minor airway problems, including mild trache-
omalacia or early stage subglottic stenosis, might not have been 
established because direct laryngoscopy was not performed in 
every patient. However, the need for direct laryngoscopy even in 
patients who have mild-to-moderate laryngomalacia and whose 
symptoms improved with positive response to conservative 
treatment is controversial (3). Moreover, although the incidence 
of coexisting airway problems was reported to be high in the 
literature, Mancuso et al. (13) specified that additional interven-
tion was required only in 4.7% of these patients.

In most of patients, symptoms associated with laryngomalacia 
regress within the first year with the growth of the child and 
conservative follow-up treatment, and they disappear in most 
patients in 2 years. However, surgical treatment is considered 
for patients at a rate varying between 4.2% and 20% (10, 12). 
The probability of the need for surgical treatment is stated to 
be higher in patients with a history of prematurity, early onset 
of symptoms, and admission to the emergency unit with serious 
respiratory distress compared with other patients with laryngo-

malacia (10, 20). Garritano and Carr (12), who performed su-
praglottoplasty in 17 patients, reported that aryepiglottic folds 
were short in 16 patients, the situation of the epiglottis was 
turned toward the posterior, and the need for supraglottoplasty 
could be high in patients with short aryepiglottic folds. 

Thompson (21) stated that severe laryngomalacia could be 
mentioned in the presence of inspiratory stridor accompanied 
with cyanosis and apnea, oxygen saturation level of 86% and 
lower at rest, recurrent aspirations, and growth–developmental 
retardation. Furthermore, they emphasized that these patients 
were candidates for surgery. While conservative follow-up was 
sufficient for 75 (92.59%) of 81 patients with laryngomalacia, 
supraglottoplasty was performed in three patients (3.7%) be-
cause of progressed symptoms during follow-up, development 
of cyanosis attacks while feeding, and occurrence of growth–de-
velopmental retardation. 

Tracheotomy is an appropriate treatment choice in patients with 
no improvement in their symptoms despite supraglottoplasty or 
with other comorbid airway problems (3). Of our patients, three 
(3.7%) underwent tracheotomy. In one patient, bilateral vocal 
cord paralysis with laryngomalacia was the cause. While poste-
rior cordotomy was performed in the patient whose vocal cord 
paralysis persisted during the 1-year follow-up, decanulation 
was subsequently possible. Tracheotomy was performed because 
of coexisting pulmonary disease in one patient and coexisting 
subglottic stenosis in another patient. 

In the national literature review, no original study, except one re-
porting the results of supraglottoplasty, was found about laryn-
gomalacia (5). Considering this point, our study is one of the 
first ones in our country on the follow-up and treatment pro-
cesses in a large series of patients with laryngomalacia. 

Conclusion 
Laryngomalacia is the most common cause of stridor in the 
neonatal period and during infancy. All patients should be 
closely followed up in terms of both the severity of symptoms 
associated with reflux and respiration and growth. Conservative 
approaches and close follow-up are adequate in most patients. 
Patients with increased respiratory symptoms and developed 
growth retardation during follow-up are appropriate candidates 
for supraglottoplasty. Conversely, tracheotomy may be required 
in patients with other airway problems accompanying laryngo-
malacia and with systemic comorbidities.
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